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Overview

• Introduction LAB

• Using deep-sea observatories
• Listen to the Deep Ocean Environment
• Acoustic Event Detection

• Noise Measurements
• What should be measured?
• How should it be measured?
• Quantifying noise contribution versus exceeding a threshold
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Introduction LAB

Environmental Monitoring

Noise Assessment and 
Modelling

Physiological Affects

Acoustic Sensing
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Deep Sea Observatories

• Software framework to analyse and 
present acoustic data in real-time

• Developed under the ESONET

• Currently processing data from
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Listen to the Deep Ocean Environment

LIDO data analysis includes

•Measurement of noise in bands of interest
•Detection of impulsive signals
•Detection of short tonal signals
•Classification of detected acoustic events
•Localisation of acoustic sources
•Tracking of shipping traffic through AIS

Under development:
•Source level estimation
•Density estimation
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Listen to the Deep Ocean Environment

In most cases data is acquired 
by the platform owner and 
made available to LIDO.

Data is processed locally as 
much as possible to limit 
bandwidth usage.

Analysis results are made 
publicly available.

Data Processing

Transmission analysis results, 
mp3, spectrogram

multi-channel 
data stream

Data Acquisition

Data Streaming
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Listen to the Deep Ocean Environment

Streaming 
Serverall analysis results

mp3 stream

RT Stream of the analysis results to the LAB.

RT Stream of the analysis results to the FLASH client
Audio stream to the flash client.

Access to site sensor/hardware information used in 
the acquisition chain. (sensorML/ESONET)

Sensor Alert Service
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www.listentothedeep.net
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Acoustic Event Detection
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Acoustic Event Detection
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Acoustic Event Detection
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Acoustic Event Detection



Logonna-
Daoulas 
(France)

17-22 sept. 
2012

Time-series 
analysis in 

Marine 
science and 
applications 
for industry

Acoustic Event Detection
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Acoustic Event Detection
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Acoustic Event Detection
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Noise Measurement
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Noise Measurements

How to measure noise ?
• Duration
• Intensity
• Frequency

When can noise be considered harmful ?
• Audiograms only available for a few marine 

mammal species
• Hearing most sensitive in vocalization range?
• Fishes, cephalopods, bivalves?
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Noise Measurements

Which frequencies need to be measured, which 
thresholds set?

Low frequencies (63, 125 Hz) will affect fish, cephalopods, certain fin 
whales.

Measuring around 5 kHz will give indications on the effect on dolphin 
communication.

Measuring around 15 kHz may indicate problems for sperm whale sonar.

Measuring around 40 kHz may indicate problems for beaked whales.

Measuring around 130 kHz may indicate problems for harbour porpoises.

Higher frequencies will only provide very local information.

It is not known what levels can be acceptable.
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Noise Measurements
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Noise Measurements

Marine Strategy Framework Directive 11

1.Count the number of expected impulses 
based on modelling.

2.Measure noise in third octave bands 
centred on 63 and 125 Hz

• Depending on environment, measure can be valid 
for large area.

• Includes shipping noise, pile driving, explosions, 
etc.
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Source Level Estimation

Difficulties for OBSEA: distance to hydrophone, 
ships ‘parked’ nearby.
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Noise Measurements
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Noise Measurements
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Noise Measurements

Median

•Robust against outliers, system errors

•Value depends on initial window N

•Sorting operation can be slow

•Always needs all values, ‘median of 
medians’ can be questionable.
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Noise Measurements
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Noise Measurements

Longer time intervals were needed to evaluate the 
measurement methods.

(preliminary results)

Platform Location Time start Time end # segments # days uPa / count

Ascension H10 Jan 2008 Jun 2011 1650629 1242 633.75

Cape Leeuwin H01 Jan 2008 Jun 2011 1580682 1189 642.41

Juan Fernandez H03 Jan 2007 Feb 2010 1459911 1098 648.05

Wake Island H11 Jan 2008 Jun 2011 1650603 1242 633.45
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Noise Measurements

Mean estimates at CTBTO
AM – red, GM – blue, median - black
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CTBTO Data

Ascension Cape Leeuwin

Juan Fernandez Wake Island
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Noise Measurements
Year Median MAD AM GM std

Ascension Island

2008 88.86 1.76 89.71 89.30 2.41

2009 89.05 2.44 90.55 89.80 3.24

2010 90.28 3.11 92.10 91.10 3.88

2011 88.89 2.86 91.02 89.92 3.86

Cape Leeuwin

2008 90.93 2.03 92.16 91.50 2.93

2009 92.31 2.22 93.47 92.80 3.04

2010 91.72 2.38 92.91 92.04 3.29

2011 92.75 1.82 93.71 93.21 2.60

Juan Fernandez

2007 89.31 2.25 90.26 89.70 2.92

2008 88.98 1.69 89.62 89.27 2.25

2009 88.46 1.87 89.19 88.76 2.51

2010 88.47 1.75 89.01 88.68 2.29

Wake Island

2008 91.04 1.50 91.19 90.96 1.88

2009 90.49 1.30 90.66 90.47 1.69

2010 91.06 1.51 91.21 90.98 1.90

2011 91.94 1.13 92.26 92.08 1.61
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Noise Measurements

A single threshold is good for regulation, but 
we need a way to measure the contribution 
of a source. This could then be linked to a 
temporary change in cetacean behaviour.

The noise contribution should be compared 
to the ‘common’ noise levels in the area. 
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Noise Measurements

Measurement of noise contribution
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Conclusion

• The measurement of noise at 63 and 125 
Hz together with a yearly arithmetic mean 
will be used for MSFD11.2.

• Some attention should be given to the 
data distribution (multimodal) for the 
interpretation of a yearly value.

• To estimate ‘common’ background noise 
levels there is no decision yet on median 
or arithmetic mean. This will be important 
for trend estimation.

• How to quantify noise contribution is open 
for debate. 
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Questions / Discussion

Using deep-sea observatories to 
identify ocean noise trends

« Time-series analysis in Marine science and applications for industry » 
Conference in  Logonna-Daoulas, France, 17-22 sept. 2012
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